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(54) Light-assisted surgical instrument and method for treating female urinary incontinence 



(57) Described is a surgical instrument and method 
for treating female urinary stress incontinence. The in- 
strument includes a curved needle-like element defining 
in part a curved shaft having a distal end and a proximal 
end. A tape attaches to the needle for implanting into 
the lower abdomen of a female to provide support to the 
urethra. The needle defines an inner lumen for passage 
of optical devices. A surgical optica! system may inter- 



face directly with the needle, or alternatively, the needle 
hand piece or handle may be modified to accept the op- 
tical system. The tip of the needle is also modified to 
contain a window or viewing port that allows for the 
transmission of light from the needle into the ambient 
target tissue. The optica! system provides the surgeon 
with navigational assistance during the penetration of 
the needle within the lower abdomen. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to a 
surgical instrument and a method for treating female uri- 
nary incontinence and in particular to a needle adapted 
to provide navigation assistance based on diaphanos- 
copy during the procedure. 

[0002] Women account for more than 1 1 million of in- 
continence cases. Moreover, a majority of women with 
incontinence suffer from stress urinary incontinence 
(SUI). Women with SUI involuntarily lose urine during 
normal daily activities and movements, such as laugh- 
ing, coughing, sneezing and regular exercise. 
[0003] SUI may be caused by a functional defect of 
the tissue or ligaments connecting the vaginal wall with 
the pelvic muscles and pubic bone. Common causes in- 
clude repetitive straining of the pelvic muscles, child- 
birth, loss of pelvic muscle tone, and estrogen loss. 
Such a defect results In an improperly functioning ure- 
thra. Unlike other types of incontinence, SUI is not a 
problem of the bladder. 

[0004] Normally, the urethra, when properly support- 
ed by strong pelvic floor muscles and healthy connective 
tissue, maintains a tight seal to prevent involuntary loss 
of urine. When a woman surfers from the most common 
form of SUI, however, weakened muscle and pelvic tis- 
sues are unable to adequately support the urethra in its 
correct position. As a result, during normal movements 
when pressure is exerted on the bladder from the dia- 
phragm, the urethra cannot retain its seal, permitting 
urine to escape. Because SUI is both embarrassing and 
unpredictable, many women with SUI avoid an active 
lifestyle, shying away from social situations. 
[0005] United States Patent 5,112,344 describes a 
method and apparatus for treating female incontinence. 
The surgical instrument for the application of a filamen- 
tary element into the body comprises a tubular shaft 
having a handle at one end and a flexible needle slidably 
receivable in the shaft and adapted at one end to receive 
a filamentary element. The method of treating female 
incontinence comprises looping a filamentary element 
between the wall of the vagina and the rectus abdominis 
sheath in the anterior wall of the abdomen whereby it 
passes to each side of the urethra, tightening the loop 
to bring the vaginal wall and the urethra into the correct 
spatial relationship to the pubis allowing the develop- 
ment of scar tissue between the vaginal wall and the 
anterior wall of the abdomen pubic symphysis and re- 
moving the filamentary element. 
[0006] United States Patent 5,899,909 discloses a 
surgical instrument comprising a shank having a handle 
at one end and connecting means at the other end to 
receive, one at a time, two curved needle-like elements 
which are connected at one end to one end of a tape 
intended to be implanted into the body. In practice, the 
tape is passed into the body via the vagina first at one 



end and then at the other end at one side and the other, 
respectively, of the urethra to form a loop around the 
urethra, located between the urethra and vaginal wall. 
The tape is extended over the pubis and through the 
5 abdominal wall and is tightened. The tape ends are cut 
at the abdominal wall, and the tape is left implanted in 
the body. U.S. patent no. 5,899,909 is incorporated 
herein by reference. 

[0007] One particular disadvantage of the prior art, 
10 especially for surgeons unfamiliar with the surgical 
method is not completely knowing the location of the 
needle tip relative to adjacent pelvic anatomy and the 
uncertainty as to where the needle will penetrate the ab- 
dominal wall. 

15 [0008] It would be beneficial to provide a needle for 
use in implanting a mesh tape within a female body to 
prevent incontinence that has a design that provides vis- 
ual navigational assistance to the surgeon as the sur- 
geon passes the needle through the woman's lower ab- 

20 domen. 

SUMMARY OF THE INVENTION 

[0009] The invention overcomes the deficiencies of 

25 the prior art and provides for an improved needle for use 
with an apparatus and a method for the treatment of fe- 
male stress urinary incontinence. The invention pro- 
vides a surgical instrument comprising a handle at one 
end and connecting means at the other end to receive, 

30 one at a time, two curved needle-like elements, each of 
which has a modified tip. The needle may have a con- 
stant or varying diameter. Each needle connects at one 
end to separate ends of a tape intended to be implanted 
within the body. In practice, a first end of the tape is 

35 passed, via one of the curved needles, into the body via 
the vagina at one side of the urethra. The needle and 
first end of the tape pass over the pubis and through the 
abdominal wall. The second needle element connects 
to the second end of the tape and passes into the body 

40 via the vagina at the opposite site of the urethra from 
the first end of the tape thereby forming a loop or sling 
around the urethra with the tape. The second end of the 
tape is extended over the pubis and through the abdom- 
inal wall. The tape ends are cut at the abdominal wall, 

45 and the tape is left in the body. 

[0010] The invention further provides for a single 
curved needle element having a modified tip. The nee- 
dle may have a constant or varying diameter and further 
provides for a easy attachment means enabling the sur- 

50 geon to connect both the first and second tape ends to 
the single needle to perform the above-stated proce- 
dure. 

[0011] In both embodiments, the needle is modified 
to contain an inner lumen for passage of optical devices, 
55 such as an optical waveguide. In conjunction with the 
waveguide, a light system interfaces with the needle, or 
alternatively, the hand piece or handle may be modified 
to accept the light system. The tip of the needle is also 
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modified to contain a window or lens port that allows for 
the transmission of light from the waveguide to the am- 
bient tissue. 

[0012] The object of the invention is to provide a sur- 
gical instrument for implanting a mesh to treat inconti- 5 
nence that provides for a light-based navigation system 
that allows the surgeon to visualize the location of the 
needle tip as the needle penetrates the lower abdomen 
of a female patient. 

[0013] An advantage of the invention is that it reduces 10 
the risk of perforating unintended body structures when 
carrying out the procedure. 

[0014] These and other features and advantages of 
the present invention will become apparent from the fol- 
lowing more detailed description, when taken in con- 15 
junction with the accompanying drawings which illus- 
trate, by way of example, the principles of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 



20 



FIGURE 1a is a view of the needle in one embodi- 
ment thereof; 

FIGURES 1 b-d are views of alternate embodiments 25 
of the needle; 

FIGURE 2a is a side view of two needles and a tape 

interconnecting the needles; 

FIGURE 2b-d are alternate embodiments of the 

tape and connecting means between the tape and 30 

needle; 

FIGURES 3a-h are altering embodiments of means 
for attaching the tape to the needle; 
FIGURES 4a-d are embodiments of the lens ports 
at the tip of the needle; 35 
FIGURE 5 is an assembly schematic of the needle, 
handle and light source; 

FIGURES 6a-g illustrate diagrammatically several 
surgical steps of the method utilizing two needles 
according to the invention to treat SUI; 40 
FGIURE 6h illustrates the final position of the tape 
within the body before the tape ends are cut; and 
FIGURES 7a-h illustrate diagrammatically surgical 
steps of the method utilizing one needle according 
to the invention to treat SUI. 45 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Before explaining the present invention in de- 
tail, it should be noted that the invention is not limited in so 
its application or use to the details of construction and 
arrangement of parts illustrated in the accompanying 
drawings and description, because the illustrative em- 
bodiments of the invention may be implemented or in- 
corporated in other embodiments, variations and modi- 55 
fications, and may be practiced or carried out in various 
ways. Furthermore, unless otherwise indicated, the 
terms and expressions employed herein have been cho- 



sen for the purpose of describing the illustrative embod- 
iments of the present invention for the convenience of 
the reader and are not for the purpose of limiting the 
invention. 

[0017] The invention discloses an apparatus and 
method for treating SUI. A tape is passed through pelvic 
tissue and positioned between the vaginal wall and the 
urethra, creating a supportive sling. The tape provides 
a structure means for tissue ingrowth and thereby pro- 
vides a newly created body tissue supporting means for 
the urethra. When pressure is exerted upon the lower 
abdomen, such as during a cough or sneeze, the tape 
provides support to the urethra, allowing. it to keep its 
seal and prevent the unwanted discharge of urine. 
[0018] Referring to Figs. 1a and 2a, the surgical in- 
strument comprises a needle-like element 10 that at- 
taches to a mesh tape 12. Needle element 1 0 defines a 
certain radius R to perform the surgical procedure dis- 
cussed herein. The distal end of needle element 10 ter- 
minates at a conical section 1 4 having a tip 1 6. Alternate 
configurations, such as a blade-like, arrow or burr tips 
are also possible. Preferably, tip 1 6 is blunt since a blunt 
tip is less likely to stick in bone or penetrate bladder wall 
tissue or blood vessel wall tissue as will be appreciated 
from the method of implanting the tape as described be- 
low. In one embodiment, conical section 1 4 is made from 
a clear material, having good optical properties that al- 
lows for the transmission of light from the needle to the 
ambient tissue. 

[0019] The proximal end of needle 10 terminates in 
an attachment segment 20 that is adapted to mate and 
lock into a handle 411 as disclosed in US patent no. 
5,899,909, previously incorporated herein by reference. 
[0020] Disposed between cone portion 14 and seg- 
ment 20 is a curved shaft segment 18 having a distal 
end 17 and a proximal end 19. The shape of shaft 18 
extends substantially a quarter of a circle in order to fol- 
low substantially the profile of the pubis between the va- 
gina and the abdominal wall. For the purposes of the 
method as will be discussed in more detail below, shaft 

18 has a preferred radius R of about 106 millimeters. 
The diameter of the curved shaft segment 18 may be 
constant, or the diameter of segment 1 8 transitions from 
a smaller diameter at distal end 1 7 to a larger diameter 
at proximal end 1 9. The minimum diameter of distal end 
1 7 may be as small as 0.5mm due to the minimal stress- 
es at this point. The minimal diameter of proximal end 

1 9 is about 4mm. If the diameter of segment 18 varies, 
preferably, the diameter at the proximal end is about 6 
mm, and reduces in a continuous manner to a diameter 
of about 3 mm at the distal end 17. This design takes 
into account, that in the method to implant the tape 12, 
the bending stresses are lowest at distal end 17, while 
the bending stresses are highest at the proximal end 1 9. 
Stated differently, during the procedure, the inner bend- 
ing moment at distal end 1 7 is negligible, while the inner 
bending moment at the proximal end 19 is substantial. 
[0021 ] Segment 20, curved segment 1 8 and cone por- 
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tion 14 are further modified to include a lumen 100 for 
accepting a waveguide 111 of a light system 110. The 
light system further includes a light source for providing 
light that travels through lumen 1 00 and cone portion 1 4 
into body tissue. Types of useful light include light in the 
visible spectrum (approximately 400-700 nm), such as 
xenon, laser, HTI (quicksilver, high pressure) and halo- 
gen. Types of useful non-visible light include infrared 
light (> 700 nm). Preferably, the light source is 300 watt 
xenon lamp, which Is the typical power used for endo- 
scopic applications. 

[0022] In one embodiment lumen 1 00 preferably has 
a diameter of about 2.5mm for accepting a waveguide 
element 111. Waveguide 111 slides within lumen 100 
and has a diameter of about 2.0mm, which gives the 
waveguide 11 the flexing capability to follow the curva- 
ture of needle 1 0 and may comprise a single glass fiber 
or a glass fiber bundle. Waveguide 111 is preferably 
made from glass as may be provided by MGB Berlin, a 
German manufacturer of surgical instruments and en- 
doscopic devices. 

[0023] Alternatively, lumen 1 00 acts as the waveguide 
that transmits the light source. In this embodiment, light 
travels through air, and preferably, the inner surface of 
lumen 100 is a highly reflective surface and coated with 
any highly reflective material, such as AgCIBr. 
[0024] As illustrated the lumen 1 00 is located concen- 
trically through needle 1 0 and access port 1 1 2 is located 
at the proximal end of portion 20. This embodiment al- 
lows the entire needle 10 to be placed in-vivo before 
requiring the removal of the scope 1 10 from lumen 1 00 
as discussed below. 

[0025] Lumen 100 may also serve as a conduit for 
passing fluids through needle 10. For example, water 
flow via lumen 100 may be used to produce a passage- 
way through the tissue for needle 10 via hydrojetting. 
Lumen 1 0 may also be used to deliver a radiopaque fluid 
for fluoroscopic examination or to deliver drug therapy. 
Alternatively, a separate fluid delivery lumen could be 
separate and parallel to lumen 100. The fluid delivery 
lumen could exit cone portion 14 or it could exit needle 
10 immediately adjacent and proximal to cone portion 
14. 

[0026] Lumen 1 00 may be modified so that it is posi- 
tioned in only a portion of needle 1 0. For example, lumen 
access port 1 1 2 may be located at the outer arcuate por- 
tion of curved segment 1 8 as shown in Figure 1 b; lumen 
access port 1 1 2 may also be located to allow lateral (left 
or right) entry and exit of endoscope 110 to needle 10, 
Fig. 1c; or as shown in Fig. 1d, lumen access port 112 
may be located adjacent to the hand piece connection 
allowing all of the needle to be place in-vivo before hav- 
ing to remove endoscope without requiring modification 
of the handle as discussed below. 
[0027] Embodiments of cone portion 1 4 are disclosed 
in Figs. 4a-d. Fig. 4a illustrates cone portion 14a com- 
prising a blunt tip 1 6a at the distal end thereof and a flat 
surface 21 proximal to the blunt tip 16a. Located on flat 



surface 21 is a window or lens port 22 that transmits light 
from the waveguide 111 to ambient tissue. Window or 
lens port 22 may be made from a clear polymer or glass. 
Fig. 4b discloses a cone portion 14b with the distal end 

5 terminating at a glass window/lens port 1 20. Alternative- 
ly, blunt tip 1 6c may be made of plastic or glass as shown 
in Fig. 4c to allow light to travel from lumen 100 and 
through the ambient tissue. Still further, cone portion 
14d comprises an open port 120d, allowing waveguide 

10 1 1 1 to pass, wherein waveguide 1 1 1 1s configured to act 
as a blunt or pointed tip as shown in 4d. 
[0028] In the embodiment disclosed in Fig. 5, the prior 
art handle and rotating cylindrical shaft, as disclosed in 
U.S. 5,899,909 are modified to accept waveguide 111. 

is As shown in Fig. 5, the handle 41 1 of the prior art is mod- 
ified to include an open grip 410. Shaft 415 receives a 
threaded tip 1 1 3 of a fastening rod 1 1 4 having an internal 
lumen 116 for receiving waveguide 111. Threaded tip 
1 1 3 threadedly affixs to the threaded section 1 1 3a at the 

20 proximal end of needle 10 as discussed in U.S. 
5,899,909. Once fastening rod is securely fixed to nee- 
dle 10, waveguide 111 may be inserted through lumen 
1 1 6 and central lumen 1 00 of needle 1 0 until waveguide 
terminates at cone portion 14. 

25 [0029] Needle 1 0 is preferably tubular with a circular 
cross section and is made from a material that is com- 
patible with the human body. It is also preferred that nee- 
dle 10 is made from a material that can be autoclaved 
to enable multiple surgical procedures of needle 10. 

30 Preferably, needle 1 0 is made from 303 stainless steel. 
The surface of shaft 18 may be smooth, preferably pol- 
ished, to facilitate penetration of the soft tissue. Alterna- 
tively, the surface of needle 1 0 may have a somewhat 
rougher surface. A rougher surface would result in 

35 slightly additional tissue trauma, which in turn stimulates 
fibroblast activity around the tape 12. 
[0030] Needle 10 may be manufactured as a single, 
continuous unit, or alternatively, curved portion 18 may 
be manufactured separately from linear portion 20. In 

40 this manner the two pieces would attach using any con- 
ventional attaching means, such as, screwing, or other 
conventional means as is known to those skilled in the 
art. 

[0031] Referring to Figs. 2a-d, tape 12 comprises any 
45 tissue-compatible synthetic material, or any natural ma- 
terial, including, but not limited to, autologous, allograft, 
xenograft, a tissue engineered matrix, or a combination 
thereof. An exemplary synthetic material is PROLENE® 
polypropylene mesh, a mesh having a thickness of 0.7 
50 mm and openings of about 1mm manufactured by 
Ethicon, Inc., Somerville, New Jersey, U.S.A. This ma- 
terial is approved by the U.S. Food and Drug Adminis- 
tration for implantation into the human body. A still fur- 
ther embodiment of the tape 12 is a combination of a 
55 synthetic material 1 1 and a natural material 1 3 centered 
between the synthetic material 11 as shown in Figs. 2b- 
c. A still further embodiment of the tape 12 includes a 
combination of synthetic material 11 and natural mate- 
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rial 13, whereby the natural material Is placed over or 
Incorporated within a generally central portion of the 
synthetic material 11. One advantage of the tape con- 
figurations is that natural material 1 3 is along the center 
region of tape 12 so that after installation of tape 12, s 
natural material 13 is positioned below the urethra and 
eliminates possible erosion issues at the interface of the 
urethra and tape. Natural material 1 3 may be connected 
to the synthetic material 11 by means of sewing, a bio- 
compatible glue, cell culturing techniques or other 10 
known means. 

[0032] Tape 1 2 may be of any convenient shape that 
suits the intended purpose of the invention. An exem- 
plary width is about 1 cm and the length would be de- 
pendent upon the size of the female undergoing the pro- is 
cedure. Tape 12 may be single or double ply, generally 
planar in structure, or tubular (Fig. 2d) to provide addi- 
tional supporting strength and more surface area on 
which tissue fibers may attach. Moreover, tape 12 may 
consist of different types of material, such as a bioab- 20 
sorbable and non-bioabsorbable material. Tape 12 may 
also be coated with an antimicrobial additive to prevent 
or minimize infection and a lubricous coating, for exam- 
ple, a bioabsorbable hydrogel, to facilitate the tape 
passing through the tissue as discussed below. Prefer- 25 
ably, tape 1 2 is covered by a removal plastic sheath as 
disclosed in U.S. patent no. 5,899,909. The tape may 
also be made radio-opaque and/or of a contrasting color 
to the body tissue to allow for future diagnostic visuali- 
zation. 30 
[0033] In one embodiment tape 12 may be attached 
to needle segment 20 by means of tying, gluing or other 
suitable attaching means. Preferably, a bio-compatible 
heat shrink tube fixes tape 12 onto needle portion 20, 
Fig. 2a. In a further embodiment, as shown in Figs. 2b- 35 
d and 3a-h, needle 1 0 and tape 1 2 are further configured 
to enable easy attachment and detachment of tape 12 
to and from needle 10 by the surgeon during the oper- 
ation. This embodiment allows for the use of a single 
needle for the procedure. This embodiment also allows 40 
for the use of a tape constructed, at least in part, of nat- 
ural materials, which are otherwise not suitable in the 
pre-aff ixed embodiment due to the inability of the natural 
material to survive extended periods in inventory. 
[0034] In one embodiment, shown in Figs. 3a-c, shaft 45 
1 8 provides for a notch or slot 40 to slidably receive con- 
necting tabs 32 and 32a that are attached at either ends 
of tape 12. Preferably, slot 40 extends through curved 
shaft 18 and is further located at the distal end 17 of 
needle 10 so that tape 12 may be disconnected from so 
needle 10 immediately after needle 10 penetrates the 
abdomen wall, discussed below. 
[0035] Tab 32 may be constructed from any bio-com- 
patible material, such as plastic or metal. Tab 32 can be 
any shape, such as a square or arrow shape, so long 55 
as tap 32 can be securely inserted into notch or slot 40. 
Fig. 3b-c illustrates tab 32 having two spring arms 33 
and 33a that when inserted into slot 40 expand and se- 



curely fasten tab 32 within slot 40. Tab 32 may be at- 
tached to tape 1 2 in any number of convenient methods 
as previously discussed and well known to those skilled 
in the art. Tab 32 is further configured to include an open- 
ing 35, which permits the waveguide 1 1 1 to pass through 
to cone tip 14. 

[0036] Fig. 3d-e illustrates a two-tier slot 40, wherein 
tab 32 and spring element 33b slide into the lower tier 
which holds tab 32 in place. Tab 32 is further modified 
to include opening 35a to permit the waveguide 111 to 
pass through to cone tip 1 4. Alternate means of captur- 
ing tab 32 within slot 40 are available as is well known 
in the art. 

[0037] Figs. 3f-h illustrate an alternate embodiment of 
affixing tape 12 to the distal end 17a of needle 10. A 
detachable cone portion 14d having a connecting post 
15, attaches to the distal end 1 7a by means of a mount- 
ing hole 1 5a to accept post 1 5. Post 1 5 may be securely 
attached to hole 15a either by compression fit, mating 
threads or other convenient attachment methods. Post 
15 also includes a lumen to allow the waveguide 111 to 
pass to the distal end of cone tip 1 4d. Further, as shown 
in Fig. 3h, tape 12 is attached to the outer circumference 
of post 15 to allow for the waveguide 111 to pass 
through. Distal end 17a further defines a groove 23 of 
varying depth to allow the end of tape 12 connected to 
post 15 to transition from within hole 15a to the exterior 
of needle 10. Along with the embodiment of Figs. 3a-e, 
this embodiment allows the surgeon to affix tape 12 to 
needle 10 just prior to the surgical procedure. One ad- 
vantage is the ability to use a tape 12 constructed of, at 
least in part, a natural material 13. 
[0038] As would be appreciated by one skilled in the 
art, there exist multiple means for detachably connect- 
ing the tape to the needle. Alternate embodiments would 
include tying the ends of tape 12 to form a knot and se- 
curely inserting the knot into a V-type groove in shaft 18. 
Alternately, a diagonal slit in shaft 18 could accept tape 
1 2 or a suture extending from tape 1 2. 
[0039] The surgical procedure for implanting tape 12 
using two needles is shown in Figs. 6a-g utilizing the 
needle embodiment illustrated in Figs. 1, 2a and 4a. In 
the figures the relevant parts of the female lower abdo- 
men are disclosed, the vagina being 50, the uterus 52, 
the urethra 54, the pubic bone 56, the urinary bladder 
58 and the abdominal wall 60. The first needle 1 0a pen- 
etrates the vaginal wall, an incision having first been 
made in the wall to create a tissue flap. The needle is 
attached to handle 411, and a waveguide 111, which is 
attached to a light system 110 is inserted through lu- 
mens 116 and 100 until the waveguide 111 terminates 
at the distal cone portion 14 of needle 10a. As conical 
tip 1 4 passes on the back of the symphsis of pubic bone 
56, light transmitted from waveguide 111 through win- 
dow/lens port 22 passes through the ambient tissue and 
appears as a light spot 126 on the abdomen 60. The 
presence of light spot 1 26 on abdomen 60 relative to the 
position of tip 14 varies from patient to patient. For ex- 
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ample, in a thin patient, the light spot 126 will appear on 
the abdomen 60 as the tip penetrates the diaphragma 
urogenital 59. For average-sized patients the light spot 
126 will appear generally when the tip 14 reaches the 
location shown in Fig. 6a; for larger patients, the light 
spot 1 26 may appear after the tip 1 4 further travels pass 
the pubic bone 56. 

[0040] The light spot 126 tracks along the abdomen 
as the conical tip 14 changes orientation while navigat- 
ing around the pubic bone 56. The appearance of the 
light spot 126 on the abdomen provides conf irmation to 
the surgeon that the needle 10 is properly oriented and 
further provides tracking of the needle tip 10 within the 
abdomen and further provides the location of the exit 
point of the tip 1 4 through the abdomen 60. The surgeon 
guides needle 1 0a through the vaginal wall and through 
the soft tissue on one side of the urethra 54, the needle 
then according to Fig. 6b being passed close to the back 
of the pubic bone 56, through additional layers of fat, 
muscle and fascia, and then through the abdominal wall 
60 above the pubic bone 56. An incision can be made 
through the abdominal wall for the passage of the nee- 
dle therethrough. The endoscope is removed from with- 
in lumen 1 00 , and handle 41 1 is disconnected from nee- 
dle 1 0a, Fig. 6c, and the needle 1 0a along with tape 1 2 
are withdrawn from the abdomen wall by means of for- 
ceps, Fig. 6d. 

[0041] Referring to Fig. 6e, needle 10b is now at- 
tached to handle 411 and waveguide 111. The surgeon 
passes needle 10b through the incision in the vaginal 
wall and through the soft tissue, again, while viewing the 
light spot 126 on abdoment 60, on the opposite side of 
the urethra than the previous end of tape 12. Needle 
1 0b passes close to the back of the pubic bone, through 
additional layers of fat, muscle and fascia, Fig. 6f, and 
then through the abdominal wall above the pubic bone 
and withdrawn, Fig. 6g. 

[0042] Figs. 7a-g illustrate an alternate method of im- 
planting tape 12 using a single needle 10. Tape 12 is 
attached to needle 10 by means of conical portion 14 as 
shown in Fig. 3f . Needle 1 0 penetrates the vaginal wall, 
an incision having first been made in the wall to create 
a tissue flap. While viewing the visual feedback of light 
spot 1 26, the surgeon guides needle 1 0 through the vag- 
inal wall and through the soft tissue on one side of the 
urethra 54, the needle then according to Fig. 7b being 
passed close to the back of the pubic bone 56, through 
additional layers of fat, muscle and fascia, and then 
through the abdominal wall 60 above the pubic bone 56. 
An incision can be made through the abdominal wall for 
the passage of the distal end 17 therethrough. Needle 
10 only continues to pass through the abdominal wall 
until cone portion 14 may be disconnected from needle 
10, Fig. 7c. To do so, the surgeon simply pulls off cone 
portion 14 using forceps. Cone portion 14 may then be 
cut off and tape 12 may be pulled out of the abdominal 
wall to allow the surgeon additional length for the pro- 
cedure. Needle 10 is then removed from the patient 



along the same path that ft entered, but in the opposite 
direction, Fig. 7d. Alternatively, needle 10 may be dis- 
connected from handle 411 and endoscope 110 and 
pulled out through the abdomen wall 60 using forceps 

5 as discussed with regard to the two needle procedure. 
[0043] Needle 1 0 is now attached to the opposite end 
of tape 1 2 using connectorcone portion 1 4. The surgeon 
passes needle 1 0 through the incision in the vaginal wall 
and through the soft tissue on the opposite side of the 

10 urethra than the.previous end of tape 12, Fig. 7e. Needle 
1 0 passes close to the back of the pubic bone, through 
additional layers of fat, muscle and fascia, Fig. 7f , and 
then through the abdominal wall above the pubic bone. 
Needle 1 0 continues to pass through the abdominal wall 

15 only until cone portion 14 may be disconnected from 
needle 10, Fig. 7g. Tape 12 may be pulled out of the 
abdominal wall to allow the surgeon additional length for 
the procedure. Needle 1 0 is then removed from the pa- 
tient along the same path that it entered, but in the op- 

20 posite direction. Alternatively, needle 1 0 may be discon- 
nected from handle 411 and pulled out through the ab- 
domen wall 60 using forceps. 

[0044] Since both procedures may be performed us- 
ing a local anesthesia, the patient is able to provide feed- 

25 back to the surgeon after tape 12 is in place. Typically, 
the urinary bladder 58 is filled with a fluid, such as water, 
using a catheter and the patient is requested to cough. 
The surgeon is able to determine the operation of the 
urethra and may adjust the tape 12, as necessary, by 

so adjusting the ends of tape 12 located at the outside of 
the abdomen 60 , Figs. 6h and 7h. After adjustments, the 
surplus tape at the abdomen is cut off, and the ends of 
the tape are secured within the abdomen and . the abdo- 
men is closed. Likewise, the incision at the vaginal wall 

35 is closed whereby the tissue flap seals the tape between 
the urethra 54 and the wall of vagina 50. 
[0045] Tape 1 2 Is left in the body and forms an artificial 
ligament attached to the abdominal wall that provides 
the support forthe urethra as required in orderto restore 

40 urinary continence to the patient. 

[0046] At the end of either procedure disclosed in 
Figs. 6 and 7, the surgeon may perform a test procedure 
to determine the integrity of the urinary bladder. A hy- 
draulic diagnosis of the bladder my be performed by 

45 placing a rigid endoscope/sheath transureth rally and in- 
jecting fluid through the sheath into the bladder. The 
bladder is pressurized to a known level, about 50 mm 
Hg as measured through the sheath. If the pressure is 
maintained, then the surgeon can be confident that the 

so bladder has not been perforated. Conversely, if the blad- 
der loses pressure, steps can be taken to repair any de- 
fects. 

[0047] It will be apparent from the foregoing that, while 
particular forms of the invention have been illustrated 
55 and described, various modifications can be made with- 
out departing from the spirit and scope of the invention. 
Accordingly, it is not intended that the invention be lim- 
ited, except as by the appended claims. 
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Claims 

1. A surgical instrument for treating female urinary 
stress incontinence comprising a needle-like ele- 
ment having a proximal end and a distal end and 
defining in part a conical tip and a curved shaft, the 
conical tip and curved shaft each defining a lumen 
for transmitting light through the conical tip and ex- 
ternal of the needle. 

2. The surgical instrument of claim 1 wherein the con- 
ical tip comprises a viewing port. 

3. The surgical instrument of claim 1 wherein the con- 
ical tip is transparent. 

4. The surgical instrument of claim 1 wherein the lu- 
men extends from the distal end to the proximal 
end. 

5. A surgical instrument for treating female urinary 
stress incontinence comprising: 

a) a curved needle-like element having a distal 
end and a proximal end and defining in part a 
curved shaft, the curved shaft defining a lumen 
for accepting light transmitting means for trans- 
mitting light external of the needle. 

6. The surgical instrument of claim 5 wherein the lu- 
men extends from the distal end to the proximal 
end. 

7. A surgical system for treating female urinary stress 
incontinence comprising: 

a. a tape for implanting into the lower abdomen 
of a female to provide support to the urethra; 

b. a curved needle-like element having a prox- 
imal end and a distal end and defining in part a 
curved shaft, the curved shaft defining a lumen 
for accepting an optical waveguide; and 

c. an optical system for transmitting light 
through the waveguide and external of the nee- 
dle. 

8. The surgical system of claim 7 wherein the optical 
system comprises a light source. 

9. The surgical system of claim 7, wherein the needle- 
like element defines, at the distal end, a conical tip. 

10. The surgical system of claim 9, wherein the conical 
tip defines a viewing port. 

11. The surgical system of claim 9, wherein the conical 
tip is transparent. 
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12. The surgical system of claim 7 wherein the lumen 
extends from the distal end to the proximal end, 

13. A method for treating female urinary incontinence 
comprising the steps of: 

a) providing a first and second curved needle- 
like element, each defining in part a curved 
shaft and having a distal end and a proximal 
end, the needles defining a lumen for accepting 
a light transmitting means for transmitting light 
at the distal end external of the needle and a 
tape attached to both needle elements; 

b) passing the first needle and attached tape 
into the body via the vagina and on one side of 
the urethra and extending the tape over the pu- 
bic bone and through the abdomen wall; and 

c) passing the second needle and attached 
tape into the body via the vagina and on the 
opposite side of the urethra than the first needle 
and extending the tape over the pubic bone and 
through the abdomen wall, creating a support- 
ing sling below the urethra. 

14. A method for treating female urinary incontinence 
comprising the steps of: 

a) providing a curved needle-like element de- 
fining in part a curved shaft and having a distal 
end and a proximal end, a tape attached there- 
to, the needle defining a lumen for accepting a 
light transmitting means for transmitting light at 
the distal end external of the needle and; and 

b) passing the needle and tape into the body 
via the vagina to form a sling around the ure- 
thra. 

15. A method for treating female urinary incontinence 
comprising the steps of: 

a) providing a curved needle-like element de- 
fining in part a curved shaft, the needle defining 
a lumen for accepting a light transmitting 
means for transmitting light at the distal end ex- 
ternal of the needle; 

b) attaching a tape to the needle; 

c) passing the needle and tape into the body; 
and 

d) attaching the tape to the needle and passing 
the needle andtape into the body to form a sling 
around the urethra. 

16. A method for treating female urinary incontinence 
comprising the steps of: 

a. passing a tape into the body via the vagina 
to form a loop around the urethra, the loop 
formed between the vaginal wall and urethra; 
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and 

b. viewing a directional source of light while 
passing the tape into the body. 
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FIG. 2b 
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FIG. 6d 
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FIG. 6e 
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FIG. 7d 




30 



EP 1 201 189 A2 




31 



EP 1 201 189 A2 



FIG. 71 




32 



EP 1 201 189 A2 



FIG.7g 




33 



EP 1 201 189 A2 




34 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within ttiis document are accurate representations of (he original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

• Vb lack borders 

• image cut off at top, bottom or sides 

• V^FAD ED TEXT OR DRAWING 

•^BLURRED OR ILLEGIBLE TEXT OR DRAWING 
« SKEWED/SLANTED IMAGES 

« \/cOLOR OR BLACK AND WHITE PHOTOGRAPHS 

• GRAY SCALE DOCUMENTS . 

« LINES OR MARKS ON ORIGINAL DOCUMENT 

• .REFERENCE (S) OR EXHIBIT (S) SUBMITTED ARE POOR QUALITY 

• OTHER. 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to the 
IFW Image problem Mailbox. 



